C 28 H45N5O 6 P 2 S4Zn, monoclinic, P21/c (no. 14), a = 7.73670(10) Å, b = 21.56370(10) Å, c = 23.1184(2) Å, β = 99.121(1)°, V = 3808.12(6) Å 3 , Z = 4, Rgt(F) = 0.0210, wR ref (F 2 ) = 0.0580, T = 100(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2-1.5Ueq(C). The N-bound H atoms were refined with N-H = 0.88 ± 0.01 Å, and with U iso (H) = 1.2Ueq(N).
Comment
The bis[(pyridin-n-yl)methyl]ethanediamides, i.e. molecules of the general formula (n-C5H4N)CH 2 N(H)C(=O)C(=O) N(H)CH 2 (C5H4N-n) , for the n = 2, 3 and 4 isomers, abbreviated as n LH 2 , attract attention for their diverse structural chemistry as co-crystals, salts and metal complexes [5] . As part of on-going studies of the ability of these molecules to coordinate zinc-triad elements, the presence of two pyridyl residues suggests an ability to bridge metal atoms [5, 6] . Further, the central di-amide group leads to the possibility of forming strong hydrogen bonding interactions to facilitate supramolecular assemblies. In the context of the zinc-triad elements, 4 LH 2 has been shown to coordinate a zinc dithiocarbamate ( − S 2 CNR 2 ), as in binuclear [Zn(S 2 CNEt 2 ) 2 ] 2 ( 4 LH 2 ) [7] , and zinc xanthates ( − S 2 COR) [8] .
For the latter, depending on the bulk of the R group, different aggregation patterns could be observed mirroring the analogous chemistry with 1,2-bis(4-pyridyl)ethylene [9] . Thus, when R = Et, a twisted chain, i.e. [Zn(S 2 COEt) 2 ( 4 LH 2 )]n, was seen in the crystal. However, when the steric bulk of R was increased to cyclohexyl (Cy), only a binuclear aggregate could be isolated, i.e. [Zn(S 2 COCy) 2 ] 2 ( 4 LH 2 ) [8] . Herein, in continuation of studies in this area, the crystal and molecular structures of a zinc(II) dithiophosphate ( − S 2 P(OR) 2 ) derivative, namely {Zn[S 2 P(O-iPr) 2 ) 2 ] 2 ( 4 LH 2 )}n, (I) is described. The asymmetric unit of I excluding the acetonitrile molecule of crystallization, is illustrated in the figure (70% probability displacement ellipsoids). The zinc(II) atom is tetrahedrally coordinated by two sulphur atoms, derived from two monodentate dithiophosphate ligands, and two pyridyl-nitrogen atoms, derived from symmetry related 4 LH 2 ligands. The Zn-S1 bond length of 2.3014(4) Å is shorter than the Zn-S3 bond of 2.3275(4) Å. Both dithiophosphate ligands are orientated with the thione-S2 and S4 atoms oriented towards the zinc(II) atom, rather than the alkoxide atom(s) as is sometimes seen in related systems [10] . However, the Zn· · · S2 and Zn· · · S4 separations of 3.5706(6) and 3.6510(6) Å, respectively are not indicative of significant bonding interactions. This conclusion is substantiated by the disparity in the P-S bond lengths. Thus, the P1-S1 [2.0282(5) Å] and P2-S3 [2.0386(5) Å] bond lengths involving the coordinating sulphur atoms are considerably longer than the P1-S2 [1.9522(5) Å] and P2-S4 [1.9420(5) Å] bond lengths involving the thione-sulphur atoms. Just as there is a difference in the Zn-S bond lengths, the Zn-N bonds are also different, i.e. Zn-N1, N4 i = 2.0309(11) and 2.0611(12) Å, respectively; symmetry operation (i) x, 1/2 − y, 1/2 + z. The N 2 S 2 donor set is based on a tetrahedron with the tetrahedral angles spanning a relatively narrow range, i.e. ranging from a narrow 99.78(3)°, for S3-Zn-N4 i , to a wide 117.56(1)°f or S1-Zn-S3. The central C 2 N 2 O 2 residue is planar exhibiting a r.m.s. deviation of 0.016 Å. The dihedral angles between this unit and the N1-and N4-pyridyl rings are 64.56(3) and 76.03(3) Å, respectively. The dihedral angle between the two pyridyl rings is 68.76(4)°and as they lie to the same side of the central plane, the conformation may be described as U-shaped; the conformational flexibility of n LH 2 molecules has been commented upon [5] . The central C19-C20 bond is relatively long at 1.5428(18) Å, but this phenomenon is well-known and is due to the presence of the electronegative substituents [5] .
The lower view of the figure shows the one-dimensional coordination polymer which is propagated by glide symmetry along the c-axis. The topology of the chain is zigzag with pairs of successive zinc(II) atoms connected by the curved 4 LH 2 molecules with alternating orientations. In the crystal, the key connection between the coordination polymer and the solvent acetonitrile molecule is an amide-N-H· · · N(acetonitrile) hydrogen bond [N2-H2n· · · N5 ii : H2n· · · N5 ii = 2.205(14) Å, N2· · · N5 ii = 2.9580(19) Å with angle at H2n = 145(1)°for (ii) −1 + x, y, z]. The second amide-N-H forms a hydrogen bond to a carbonyl atom [N3-H3n· · · O5 iii : H3n· · · O5 iii = 2.128(14) Å, N3· · · O5 iii = 2.9189(16) Å with angle at H3n = 151(1)°for (iii) −x, 1 − y, −z]. The latter weakly connects centrosymmetrically related chains into a double-chain via eight-membered {· · · HNCO} 2 synthons. Further aggregation between chains is precluded owing to the interaction of the acetonitrile with the amide residue. The double-chains assemble in the crystal without directional interactions between them.
